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(54) Flexographic printing plate precursor comprising an ink-Jet receiving layer 



(57) A material is disclosed which Is suitable for 
making a flexographic printing plate and comprises in 
the order given a base, a photopolymer layer, a barrier 
layer wherein the main component is a polymer different 
from gelatin, and an ink receiving layer wherein the main 
component is gelatin. An Image having a high optical 
density can be printed on the Ink receiving layer by im- 



age-wise jetting a water-based ink because the gelatin 
in the ink receiving layer has excellent ink receptivity and 
because the barrier layer reduces diffusion of mono- 
mers from the photopolymer layer to the Ink receiving 
layer. The image present In or on the Ink receiving layer 
can then be used as a photomask for the subsequent 
flood exposure of the photopolymer layer. After process^ 
ing, a flexographic printing plate is obtained. 
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Description 

FIELD OF THE INVENTION 



BACKGROUND OF THE INVENTION 

the level of the non-pnnting areas). ^tainaH hw finod exoosure of the photopolymer 

and the recording layer are peeled off and the ^^'^^^'^Z l'^^^e J^^^ 

can be silicon-coated or adhered to the P»'°''^,^'"«^ ^^^^.^^^P^^S^^^^ or light-sensitive 

image recording layer of such digital f lexographic plates f . ^^f 'f^^t^f ^^^^^ are described in WO 

compound, e.g. a metal, a dye or « Pigrnent Other suitable image 

94/03838. WO 96/016356. EP-A 720 0^7. EP'A 741 330^ E^^^^^ photosensitive compositions contain- 

recording layers are ihermochromic systems (US ^-555,471). heat deveiopaoie p 5,258,282. EP-A 

ing an organic silver salt, a silver halide and a reducing «f <^^'\.^°i^^°:^ ^9 and references therein). 

the intc which is applied image-wise to obtain a mask. Especially y""^"/"^' receivina layer decreases 

monomer diffusion is reduced effectively because the P;f "^"^^^-T"""^,^^ indicated 
the hydrophiliclty of said layer and. as a result, reduces the ink reaving ^^f S,at pi^de the best ink 

• ne A ^1 17 i97 fnr u«5e as a binder of such a barrierAink-receiving layer. Tne poiymers mai ^i^viu^ i 

fntte to low. This problem is not recognised in DE.A 41 17 127 and a fortion not solved. 
SUMMARY OF THE INVENTION 

apSS^eing ?hTg^^^^^^ to'the .igm thai is used for food exposure of the photopolymer layer. 



EP 1 072 953 A1 

It is a further object of the present invention to provide a material which retains its high receptivity of water-based ink 
during storage. This object is realised by the material having the specific features defined in claim 1. Specific features 
for preferred embodiments of the invention are disclosed in the dependent claims. 

[0008] Further advantages and embodiments of the present invention will become apparent from the following de- 
5 scription. 

DETAILED DESCRIPTION OF THE INVENTION 

[0009] In ink-jet printing tiny drops of ink fluid are deposited directly onto an ink receptor surface without physical 
10 contact between the printing device and the receptor by means of an image-wise controllable drop-ejection device 
called print head. In the method of the present invention, the known continuous ink-jet printing methods as well as 
drop-on-demand methods such as piezoelectric ink-jet or the so-called "bubble-jet" and "thermal jet** methods can be 
used for jetting a water-based ink image-wise on the surface of the material of the present invention. Said material is 
a flexographic printing plate precursor and comprises in the order given a base, a photopolymer layer, a barrier layer 
IS and an ink receiving layer. That image thus obtained can then be used as a photomask for the subsequent flood 
exposure of the photopolymer layer. After washing out the unexposed areas with a suitable solvent, a relief image is 
developed which can be used as a print master for flexographic printing. 

[0010] The specific advantages of the present invention are obtained by using a polymer different from gelatin as 
main component of the barrier layer and by using gelatin as main component of the ink receiving layer. The feature 

20 "main component" is generally understood as a component present in an amount which is not less than 50% of the 
total weight of the layer. In a preferred embodiment the ink receiving layer contains not less than 75% and even more 
preferably not less than 90% of gelatin. Gelatin forms a clear, hydrophilic coating which is characterised by a high 
absorption of water-based inks thereby providing rapid drying characteristics of the ink. The drying mechanism typically 
involves absorption by the ink receiving layer, penetration into said layer and evaporation. 

25 [0011] The optimal composition of the water-based ink used in the method of the present Invention is dependent on 
the specific ink-jet method used. In addition, the spectral absorption of the ink is preferably adjusted to the wavelength 
of the light used during exposure of the photopolymer layer through the jetted photomask. Ink compositions that are 
suitable for the method of the present invention typically include the following ingredients : dyes or pigments, water, 
moistening agents such as glycols, detergents, thickeners, polymeric binders, and preservatives. 

30 [0012] Water-based inks typically contain about 75-90 weight % of water. In order to avoid dry tipping on the orifice 
of the printing head, they may contain a so-called humectant or mixtures of humectants which usually are (poly)alcohols. 
Suitable humectants include glycols such as diethylenegiycol, glycerine and polyethyleneglycol, N-methyl-pyrrolidone, 
2-pyrrolidone, N-methyl-2-pyrrolldone, isopropanol, and 1 ,2-dimethyl-2-imidazolidone. Certain humectants such as N- 
methyl-pyrrolidone and 2-pyrrolidone have been found to improve the solubility of the colorant in the ink and thus serve 

35 the dual role as humectant and as co-solvent. Typically these humectants are present in a concentration ranging from 
5 to 15%. 

[0013] Apart from the colorant, water and humectant water-based ink compositions may contain minor amounts of 

other ingredients such as surfactants, biocides, buffering agents, chelating agents and defoaming agents. 

[0014] The colorant in the ink used in the present invention is preferably a black pigment, e.g. carbon black in a 

40 concentration of at least 2 %, preferably about 5 %. Multiple types of inks containing carbon black are commercially 
available. They include carbon blacks such as Regal 400R, Mogul L, Elftex 320 from Cabot Co., or Carbon Black 
FW18, Special Black 250, Special Black 350, Special Black 550, Printex 25, Printex 35, Printex 55, Printex 150t from 
Degussa Co., and Pigment Black 7. Additional suitable pigments are disclosed in Industrial Organic Pigments, Pro- 
duction, Properties, Applications {secor\6 edition. W. Herbst, K. Hunger; VCH, 1997) and in US 5,389,133 and US 

45 5,713,988. 

[0015] The pigment particles should be sufficiently small to permit free flow of the ink through the ink-jet printing 
device, especially at the ejecting nozzles of the print head that usually have a diameter ranging from less than 10 
microns to 50 microns. The pigment particle size also has an influence on the pigment dispersion stability, which is 
critical throughout the life of the ink. It is also desirable to use small particles for maximum color strength. 
50 [0016] Accordingly, the average particle diameter may be from about 0.005 ^im to about 15 urn. Preferably, the 
pigment particle size may range from about 0.005 to about 5 ^m, more preferably from about 0.005 to about 1 ^m, 
and most preferably from about 0.005 to about 0.3 ^m. Pigment particle sizes outside these ranges may, of course, 
be used as long as the objectives of the present invention are achieved. 

[0017] Very fine dispersions of pigments and methods for their preparation are disclosed In e.g. EP 0 776 952, US 
55 5,538,548, US 5,443,628, EP 0 259 130, US 5,285,064, EP 0 429 828, and EP 0 526 198. 

[0018] When the pigment chosen is not in itself sufficiently absorptive in the UV spectral region it is preferred to add 
a UV absori3ing dye to the ink composition. Suitable UV absorbers are disclosed e.g. in EP 0 252 550, US 4,311 ,787, 
US 4,082,554. US 4.053.315. EP 0 519 306, EP 0 524 593. EP 0 524 594. EP 0 529 737, JP-A 03-38636, JP-A 
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n-, 13936 JP-A 03-41442 DE 4142935, EP 0 552 010. JP-A 03-48234. US 5.155.015, EP 0 625 *46. WO M«443. 

Sp-A S-78741 WO 9^li^8. US 4.923.788. EP 0 411 819. JP-A 61-205934. JP-A 01 -259358. 

i 02-71 261 and EP O 495 406. Still other UV absorbers are mentioned in Research Disclosure, Dec. 1 989. item 3091 1 9. 



fooiS" "^Even when the pigment itseif is a good UV absorber, as It is the case with carbon black, it useful to add a 
uJ ateo*eMnTder to enhance the UV density of the finished ink-jet image. By doing so the use «• very h^h con- 

receii^g "aye ; rc^SSlose derivatives such as carboxymethyl cellulose, hydroxyethyl cellulose, hydroxypr^^^^ 
ce!l ;3h?dSr^yl methyl cellulose, starch, dextran. polyvinyl alcohol, polyvinyl alcohol 
SaS'S d^atiJes, polyvinyl acetate, polyvinyl acetal. polyalkyleneoxides. latK«s such as copoly{styrene-buta- 

?S I^TeSZX^c:^^^^^^^ or inorganic fillers and porous particulate -tenal^'n^^^^^ 

SLTJclu^rgyhetic silica, tate. clay, koalin. diatomace^ 

«um Mroxidl aluminium oxide, boehmite and P«e"d<>*« "^^^ 

^=\ru,rT, .tMifatP Zinc sulfide satin white, aluminium silicate, calaum silicate, lithopone, etc. Organic matenais inciuoe 
^ oSvXen; PO^^^^^^^ polymethylmethacrylate, elastomers, ethylene-vinylacetate o^P^^"'^^'^^- 

Sr^urthlTi;'!^^^^^^^ ingredients of the ink-jet recel>.ng layers of the present invention are stalled 

^iSnlSSSTma, b. l.con»x«e<> K «» Wk-™cpft« tey» ol Ihe pcosem m«a«on. Th«, can b. ,ry «rthe 

^oSbTylSTpertl^^Zarre sulfonic acid diethanolamide. Li. Kand Na perfluoroC^-C,^ alkyi «"«°"«^^^- N-P^f/'" 
N SroSyC sulfonamide, perfluoro Ce-C.o alkylsulfonamide propyl sulfonyl 9'yc."ates b«-(^^^ 

pelorSSXV^^^^ mono-perfluoro Ce-C,e alkyl-ethyl phosphonates. and per- 

So°2^''^T!!^*Svtnglayercanfurthercont^ 
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EP 739747. EP 781666, EP 803374, EP 862510, Wo 97/20691; starch or modified starch particles such as disclosed 
in EP 445327, EP 480362, EP 524635; and the alkali-soluble beads of US 4,906,560 and EP 0 584 407. 
[0027] The ink receiving layer may consist of just a single layer or can be coated as a multiple layer pack, e.g. a 
double layer. 

[0028] The polymer binders of the ink receiving layer are preferably not or only to a very small degree cross-linked 
so that the layer can be removed after flood UV exposure of the photopolymer layer simply by washing the material 
with cold or preferably warm water. Alternatively, the ink receiving layer may also be removed with the same processing 
liquid as used for developing the photopolymer layer. 

[0029] The ink receiving layer can be covered by a protective foil, which is removed before ink-jetting the photomask. 
Useful foils include e.g. cellulose nitrate film, cellulose acetate film, polyvinylacetal film, polystyrene film, polyethylene 
terephthalate film, polycarbonate film, polyvinylchloride film or poly<a-olef in films such as polyethylene or polypropylene 
film. The thickness of such organic resin film is preferably comprised between 5 and 35 ^im. In a most preferred em- 
bodiment of the present invention the protective foil is a polyethylene terephthalate film provided with a release layer 
such as a silicon coating or a peelable adhesive. 

[0030] The image which is jetted to the ink receiving layer can be a screened image or a line pattem image or a 
combination of both. The use of the ink receiving layer described herein enables to obtain a photomask with a trans- 
mission optical density in the image areas of at least 3.0, preferably at least 3.5 and most preferably even higher than 
3.9. Said transmission optical density is obtained at the same wavelength or wavelength range as the light used for 
the flood exposure of the photopolymer layer through the jetted photomask. When the flood exposure is not carried 
out with monochromatic light but with a wavelength range, then said transmission optical density is the average density 
within said wavelength range. 

[0031] The material of the present invention also comprises a transparent barrier layer between the photopolymer 
layer and the ink receiving layer. This barrier layer reduces diffusion of monomers from the photopolymer layer to the' 
ink receiving layer, so that the hydrophilic character of said ink receiving layer remains intact during storage. Preferred 
polymers for use as a barrier are polyamides or copolyamides, e.g. those obtained from bifunctional carbonic acids 
such as adipinic acid and diamines or g> -amino acids, lactams or derivates thereof, e.g. nylon 3, 4, 5, 6, 8, 11 , 1 2, 1 3, 
6.6, 6.10 or 6.13; metaxylene diamine; trimethyl-hexamethylene diamine;isophoron diamine; 4,4-diamine-dicylcohex- 
ylmethane; or the N-methylol or N-alkoxymethyl derivatives of these homo- and copolyamides. Highly preferred barrier 
polymers are hydroxyalkylcellulose (alkyi being preferably ethyl or propyl) and fully or partially hydrolysed poly(vinyl 
alcohol) alkanecarboxylate esters such as poly( vinyl acetate) or poly(vinyl propionate) having an hydrolysis grade of 
88 to 98 %. Such hydrophilic barrier layers can be removed with water simultaneously while washing away the ink 
receving layer. An example of another highly preferred barrier polymer, which dissolves very well in a typical processing 
liquid used for processing the photopolymer layer such as Nylosolv II (available from BASF), is poly(vlny1 butyralde- 
hyde). 

[0032] The photopolymer layer of the material of the present invention comprises the compositions known in the art 
of flexographic printing. Typical compositions are photosensitive to UV light having a wavelenght in the range from 300 
to 420 nm. In addition to the positive-woridng systems such as those based on o-quinonedlazide, the negative-wortdng 
photopolymerisable and/or photocrosslinkable systems are preferred. Such systems typically comprise a monomer 
compourid having at least one reactive vinyl group in its molecule. The reactive vinyl group in these compounds includes 
substituted or unsubstituted vinyl groups having polymerization reactivity, as exemplified by styrene type vinyl groups, 
acrylic acid type vinyl groups, methacrylic acid type vinyl groups, allyl type vinyl groups, and vinyl ether type vinyl 
groups, as well as ester vinyl groups as in vinyl acetate. 

[0033] Examples of the poiymerizable polymer precursor satisfying such conditions may include, for example mono- 
functional monomers such as styrene, methylstyrene, chlorostyrene, bromostyrene, methoxystyrene, dimethylamlnos- 
tyrene, cyanostyrene, nitrostyrene, hydroxystyrene, aminostyrene, carboxystyrene, acrylic acid, methyl acrylate, ethyl 
acrylate, cyclohexyl acrylate, acrylamide, methacrylic acid, methyl methacrylate, ethyl methacrylate, propyl methacr- 
ylate, butyl methacrylate, phenyl methacrylate, cyclohexyl methacrylate, vinyl pyridine, N-vinylpyrrolidone, N-vlnylim- 
idazole, 2-vinylimidazole, N-methyl-2-vinylimidazole, propyl vinyl ether, butyl vinyl ether, isobutyl vinyl ether, beta -chlo- 
roethyl vinyl ether, phenyl vinyl ether, p-methylphenyl vinyl ether, and p-chlorophenyl vinyl ether; difunctional monomers 
such as divinylbenzene, distyryl oxalate, distyryl malonate, distyryl succinate, distyryl glutarate, distyryl adipate, distyryl 
maleate, distyryl fumarate, distyryl beta,beta'-dimethylglutarate. distyryl 2-bromoglutarate, distyryl alpha,alpha'-dichlo- 
roglutarate, distyryl terephthalate. oxalic acid di(ethyl acrylate).oxalic acid di(methyl ethyl acrylate), malonic acid di 
(ethyl acrylate), malonic acid di(methyl ethyl acrylate), succinic acid di(ethyl acrylate), glutaric acid di(ethyl acrylate), 
adipic acid di(ethyl acrylate), maleic acid di(diethyl acrylate), fumaric acid di(ethyt acrylate), beta,beta*-dimethylglutaric 
acid dj(ethyl acrylate),ethylenedlacrylamlde, propylenediacrylamide, 1 ,4-phenylenedlacrylamide. 1 ,4-phenylenebis 
(oxyethyl acrylate), 1 ,4-phenylenebis(oxymethyl ethyl acrylate), 1 ,4-bis(acryloyloxyethoxy)cyclohexane, 1 ,4-bis(acry- 
loyloxymethylethoxy)cyclohexane. 1 ,4-bis(acryloyloxyethoxycarbamoyl)benzene, 1 ,4-bis(acryloyloxymethylethoxy- 
carbamoyl)benzene, 1,4-bis(acryloyloxyethoxycarbamoyl)cyclohexane, bis(acryloyloxyethoxycarit>amoylcyclohexyl) 
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methane oxalic acid di(ethyl methacorlate), oxalic acid di(methyl ethyl methacrylate). malonic acid !^^^jfi2T^^ 
m^onfc^id dKmethyl ethyl methacrylate), succinic acid di(ethyl methacrylate), succinic acid di(tnethyl ettiyl 
SeSic^S) g^l^^^^^^^^^ a^id di(ethyl methacrylate), maleic acid dijethyl 

fT.mSdd d rethvl methacrylate). fumaric acid di(methyl ethyl methacrylate). beta,beta'-d.methylglutanc ac.d d.(e hyl 
SacSet TCe^J^^^^^^ methacrylate), and 1 .4-bis(methacryloyloxyethoxy)cyclohexane acrylo^^^ 

SSySyl 4VS^^ trifunctional monomers such as pentaerythritol triacrylate, pentaerythnto. tnmett,acnjat« 
SteMhSri hydLys^^ cyanuric acid triacrylate. cyarnuric acid trimethacrylate, 1.1.1-tnmethylolpropane 
KaTe T? tSoCaie trimethacrylate. cyanuric acid tri(ethyl acrylate). 1 .1 >*"-«»»;y'°'PXfhri 
Se) d iiaeo^^ heSacrylate. cyanuric add tri(ethyl vinyl ether), a condensate ol a reaction product betvv^n 
T^IX^SS^Z Mr^Md moles of toluenedlisocyanate. with hydroxyethyl acrylate, and a condensate 

iiVreSnTrcfpa^^^^^^^^ and three-fold mc.es of ►'^--^-SZ^'twI^^^^^^ 

?ene- and tetraf unctional monomers such as ethylenetetraacrylamide. and pylenetetraacrylam.de. Two or more of these 

fo?r ThTpS::;^^^^^^^^ —on may include, for example, ca*o^. com^ 

Sounds sulfurTmpounds halogen compounds, photopolymerizatlon initiators of redox type, and peroxide mi^ators 
SnsTz^dwSh^yTs^^^^^^ 

d meZxvbenzvl diacetyl and camphorquinone; benzophenones as exemplified by 4,4'-bis(diethylam no)benz- 
Ihe^onT^dTi^ dimeThoSbe^^^^^^ acetophenones as exemplified by acetophenone. and 4-metho)qrace- 

SSonV^^^^^ as exemplified by 2-chlorothioxanthone. 2.4-dichloroth.xanth^^ 

^drhyn'hSi^^ thio^lanthone-a-carboxylic acid- beta - methoxy ethyl ester; <=^'«''r°"^J,^^^^2lTvm^ 

havinradlalkylaminog oup; and cumarins as exemlified by 3.3-Hcarbonylbis(7-methoxycumarin), 3.3 -carbonyibis 
?7 diemvramKuS The sulfur compounds include disulfides as exemplified by dibenzo hiazo yl sulfide, and de- 
SDhSl s^ fT?^e halogen compounSs include, for example, carbon tetrabromlde. quinolinesul ony chlonde^nd 
iTa^ES^^^^^^^^ group. The photopolymerizatlon ln«lators of the ^^^-J'P* '"J^'^^^J^^^^^^^ 

«»«hination of a trivalent iron compound (as exemplified by ferric ammonium citrate) with a peroxide, and those used 
rSSon of ^hot^ucTng coloring matter such as riboflavin or Methylene Blue with a reducing agent such as 



moiT in^^^^^^^^ initiator described above (including the sensitizer), two or more photopolymenza- 

Stlatorl can ateo be to effect a more efficient photopolymerizatlon reaction. Such combination 

StheSopofymt^^^^^^ 

St. a J^rfSXan arltSc aint. a plastidser to improve the flexibility of -^^^J^^^^ 

monomers from premature crosslinking during storage, and a dye to pemiit easy inspection of the plate so that correct 

rKTe^nHST^^^^^^^^^ in the photopolymer layer may include, for example, cellulose ^te^. 

Ss niS^SSSe c^ul^e phosphate, cellulose sulfate, cellulose acetate, cellulose propionate, cellulose butyrate. 
SSSl^ Sa^trc;?^^^^ cellulose acetate propionate, and cellulose acetate butyrate; cellulose ethe^. 

SrmTvfcISuS^JjJcellulos;. propyl cellulose, and butyl cellulose; vinyl resins, such as polystyrene, poly- 
vS cSo^de pZi^^^^^^ polyvin/buSral. polyvinyl acetal. polyvinyl alcohol, and pdyviny PVrrol.done; copoN 
Zer rels such^ a styreneA)utac«en a styrene/acrylonitrile copolymer, a styreneAjutadiene/acrylonitnle 

rpolymTand aXr^^^^^^^ acetate copolymer; acrylic resins, such as polymelhyl methacry a e. pdymemyl 

^r^T^^ulTZZ^e polyacrylic acid, polymethacryllc acid, polyacrylamide. and polyacrylonrtnle; polyesters. 

yren^L'^JJ ne c^^ poi;(ethy.enedioxy-3.3--phenylene ^^<^-'^-^-l^'^^;^^^^^ S^"- 

nviene carbonate-co-terephthalate). poly(4.4'-lsopropylidene.diphenylene carbonate), poly(4,4 -sec-butylider^e dipne 

Ten: -rn^fe) a^^^^^^^ 

epoxy resins; phenolic resins; polyolefins. such as polyethylene, polypropylene, and chlorinated polyethylene, ana 
'SllreSed binSa^ elastomeric polymers such as polyalkadienes. vinylaromatic/alkadiene-copoly- 
Snd blSLkS^^^^^^^ 

SiTne-cSyrL' r^^^^^^^ aVopdymers. alkadiene-(acrylic acid)-copolymers. alkadiene-acrylate- 

^arrviic acldVcoDolvmers and ethylene-((meth)acryHc acid)-(meth)acrylate-copolymers. 

S A sp^Ste phot^oty^^ Which may be used in the material of the present '"vention^-^P"^^ 

LnfStome^chra rubber chosen for its specific hardness, e.g. polyisoprene. a monomer which undergo^ radical- 
rnducXlp^yrn^^^^^ butanediddiacrylate. and a photoinitiator such as benzilcjmethylke^^ which upon 

kiht absorption during the flood exposure step produces radicals that trigger the polymensation reaction. 
So«r T?e b^e of the present mLrial is preferably a di^^^^ 
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range used for obtaining the so-called floor of the flexographic printing plate by back-exposure of the photopolymer 
layer. The sanne plastic resins as indicated above for the protective foil can be used. Poly(ethylene therephtalate) (PET) 
foil is a preferred example. Also metal sheets or metal-coated substrates are suitable as base of the materia! of the 
present invention. Typical examples are aluminium, steel or copper sheets. The base may be mechanically and/or 
chemically pretreated or provided with an adhesive layer In order to ensure good adhesion to the photopolymer layer. 
Such an adhesive layer can consist, for example, of the conventional single- or two-component adhesives, e.g. those 
based on polyurethane. The base can further carry an antlhalation layer below the photopolymer layer. 

EXAMPLES 

[0041] A Lumirror X43 PET film having a thickness of 125 |im (supplied by Toray Ind.) was provided with an ink 
receiving layer by coating an aqueous solution of a binder, as defined in table 1, which also contained 1 vol.% of a 5 
wt.% aqueous solution of Akypo OP-80 (a surfactant supplied by Chemy) and 0.1 vol.% of a 5 wt.% aqueous solution 
of perfluoro-octanoic acid, ammonium salt. All samples thus obtained contained 8 g/rn^ of binder In the ink receiving 
layer. As indicated in table 1 , some samples also contained an additional amount of silica particles (average diameter 
3.5-5.0 Jim). 

[0042] A barrier layer was applied on top of the Ink receiving layer by coating one of the following compositions so 
as to obtain a dry layer thickness of 3 ^m : 

Barrier layer A : 

[0043] 

Butvar B-79 (polybutyraldehyde from Monsanto) 4.75 g 
25 - Palamoll 858 (an alifatic polyester plasticizer from BASF) 0.25 g 
methylethylketone 45 g 

. Barrier layer B : 

30 [0044] 

Klucel L (hydroxypropylcellulose from Hercules) 4.75 g 
Santiciser 278 (a plasticizer from Monsanto) 0.25 g 
methanol 45 g 

35 

[0045] 14 materials were thus prepared which all consisted of the Lumirror X43 PET base, an ink receiving layer as 
defined in table 1 and a barrier layer A or B (in the given order). Seven samples 1-A through 7-A comprised barrier 
layer A and seven samples 1-B through 7-B comprised barrier layer B. Seven more samples 1-X through 7-X which 
cornprised no barrier layer but only an ink receiving layer were also prepared. This set of 21 materials Is defined herein 
40 as (M-l). 

[0046] Another set of 21 identical materials (M-ll) was then obtained by peeling away the protective foil from a Nyloflex 
FAR 284 flexographic plate precursor (available from BASF), the latter material being composed of a PET base, a 
photopolymer layer, a polyamide barrier layer and said protective foil. The polyamide barrier layer was also removed 
from the photopolymer layer using a conventional adhesive tape. 
^ [0047] Finally, 21 samples were prepared by laminating the coated side dl materials (M-l) to the photopolymer layer 
of materials (M-ll) using a lamlnator with beatable rollers at a temperature of 40 ^'C. The samples 1-A, 5-A, 6-A, 7-A. 
1-B, 5-B, 6-B, 7-B are materials according to the present invention. 

[0048] After delaminating the Lumirror foil from the ink receiving layer, the samples were provided with a photomask 
by jetting a test image consisting of image and non-image areas to the ink receiving layer using a water-based pig- 

50 mented ink (cartridge HP51645A from Hewlett-Packard) and the HP890C Ink-jet printer (also from Hewlett-Packard). 
The net value of the transmission optical density (t.o.d.) at 360 nm, obtained by substracting the t.o.d. of non-Image 
areas from the t.o.d. of the image areas is given under the heading AD in table 1. AD° in the fourth column Indicates 
values obtained immediately after preparing the samples.The samples containing a gelatin receiving layer allowed to 
obtain a very high density AD*=*, whereas the other samples either provided a low density or were not suitable as an 

55 ink receiving layer, resulting in unevenly spreaded or coagulated ink. The data in table 1 show that an increase of the 
optical density of the Ink may be obtained by adding silica particles to the ink receiving layer. 
[0049] Subsequently, the photopolymer layer of the eight samples according to the Invention was exposed to UV 
light through the photomask, then the ink-jet receiving layer was washed away with water at a temperature of 38 ""C 
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the ink receptivity of the material. 

Tabie 1 
Barrier layer 

A 
A 



15 



20 



25 



30 



35 



1 Sample 


Binder in ink receiving layer 


1 ^'^ 


gelatin (a) 


1 P-A 


PVP (b) 


1 '^-A 


PVP (c) 


1 4.-A 


PVA (d) 


1 R-A 


gelatin (a) + 0.4 g/m^ SiOg 


1 A.A 


aelatin (a) + 0.8 g/m2 Si02 


1 7-A 


qelatin (a) + 2.0 g/m^ SiOg 


1 1-B 


same as 1-A 


2-B 


same as 2-A 


3-B 


same as 3-A 


4-B 


same as 4-A 


5-B 


same as 5-A 


1 6-B 


same as 6-A 


7-B 


same as 7-A 


1-X 


same as 1 - A 


1 ^"^ 


same as 2-A 


1 3-X 


same as 3-A 


1 4-X 


same as 4-A 


5-X 


same as 5-A 


6-X 


same as 6-A 


1 7-X 


same as 7-A 



APo (no storage) I AD (atter storage) 
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c 8 of Luviskot K90. a high molecular weight poly(viny. py rrohdone) from BASF 

(d) 8 g/m2 of Mowiol GE S97. a poly(vlnyl alcohol) from Hoechst 

(X) meaningful resu«s could rK,t be measured due to unevenly spreaded or coagulated 



4.54 



3.57 



1.37 



2.34 
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Claims 
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component is gelatin, 
top of the ink receiving layer. 

2 wherein the main component of the barrier layer 



2. 



3. 



A flexograph. printing p.ate precunsor l^;^^^^^^^^ ^ 



is a hydroxyalltyloeNulose, a poi 



4 A flexographic printing plate precursor according to any 
the ink receiving layer is higher than 90% by weight. 

5. A flexographic printing plate precursor according to any 



of the previous claims v/herein the amount of gelatin in 



of the previous claims wherein the ink receiving layer 



8 



EP 1 072 953 A1 

further comprises a plasticiser. 

6. A method for making a flexographic printing plate comprising the steps of 

(i) making a photomask consisting of image and non-image areas by image-wise jetting water-based ink to 
the ink receiving layer of the flexographic printing plate precursor defined in any of the previous claims; 

(ii) exposing the photopolymer layer to UV light through the photomask; 

(iii) processing the photopolymer layer using a developing solution, thereby removing the photopolymier layer 
at non-image areas; 

wherein the transmission optical density in the image areas of the photomask is at least 3.0. measured at the 
wavelength or wavelength range of the UV light. 

7. A method according to claim 6 wherein the ink receiving layer is removed by washing the nfiaterlal with water before 
processing the photopolymer layer. 

8. A method according to claim 6 or 7 wherein also the barrier layer is removed during the step of removing the ink 
receiving layer or during the step of processing the photopolymer layer. 

9. A method according to any of claims 6 to 8 wherein the transmission optical density is at least 3.5 

10. A method according to any of claims 6 to 8 wherein the transmission optical density is at least 3.9 
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